A protective role of the low density lipoprotein receptor-related protein against amyloid beta-protein toxicity.
In order to delineate the neuroprotective role of the low density lipoprotein receptor-related protein (LRP) against amyloid beta-protein toxicity, studies were performed in C6 cells challenged with amyloid beta-protein in the presence or absence of activated alpha(2)-macroglobulin. Toxicity was assessed via two cell viability assays. We found that this endocytic receptor conferred protection against amyloid beta-protein toxicity in the presence of activated alpha(2)-macroglobulin and its down-regulation via inhibition by receptor-associated protein or transfection of cells with presenilin 1, increased susceptibility to amyloid beta-protein toxicity. Increased surface LRP immunoreactivity in response to amyloid beta-protein challenge was associated with increased translocation of LRP from the endoplasmic reticulum to the surface, rather than from increased mRNA or protein expression. Furthermore, this translocation of LRP to the surface was mediated by a calcium/calmodulin protein kinase II-dependent signaling pathway. These studies provide evidence for a protective role of LRP against amyloid beta-protein toxicity and may explain the aggressive nature of presenilin-1 mutation in familial Alzheimer's disease.